Abstract: There are no examples of recovery of fish listed under the U.S. Endangered Species Act, but the number of federally threatened greenback cutthroat trout ( Oncorhynchus clarki stomias
Resumen: No existen ejemplos de recuperación de peces incluidos en las listas del Actá de Especies en Peligro de los Estados Unidos, pero el número de poblaciones de trucha de dorso verde federalmente amenazadas ( Oncorhynchus clarki stomias ) se está acercando a la meta de ser eliminada de las listas. Evaluamos la recuperación de esta subespecie a la luz de la teoría de biología de la conservación y tomando en cuenta la recuperación de otros salmónidos en la porción continental del oeste de los Estados Unidos. Cuatro de los cinco criterios usados para definir poblaciones que deberían considerarse para ser excluidas las listas parecen subestimar el riesgo de extinción de estas poblaciones. Típicamente, las metas de recuperación para los números de las poblaciones de truchas de dorso verde fueron menos rigurosos que aquellos para otros salmónidos continentales que se preténden incluir en las listas o que ya se consideran especies amenazadas según el Actá de Especies en Peligro de los Estados Unidos y eran comparables con aquéllas de las especies consideradas en peligro a nivel federal. Antes de considerar la posibilidad de eliminar una especie de las listas, proponemos que se repliquen las poblaciones históricas en aguas adicionales para proteger la diversidad génica y que las poblaciones existentes sean incrementadas para reducir su vulnerabilidad a la variación demográfica, incrementar su acceso a los refugios y permitir el restablecimiento de historias de vida móviles. Los recursos existentes deberán también ser evaluados para determinar si estos representan segmentos distintivos de la población.

Introduction
The U.S. Endangered Species Act (ESA) was enacted originally not only to identify and protect species at risk of extinction, but also to promote management to increase their numbers. Several endangered species have increased in abundance and been delisted, among them the American alligator ( Alligator mississippiensis ) and Peregrine Falcon ( Falco peregrinus ), but there are no such success stories among fishes. Williams et al. (1989) reported that from 1979 to 1989, the only species removed from a list of 390 North American fishes that were endangered, threatened, or of special concern were 10 that became extinct; the status of 7 others improved.
Salmonids, as a group, are in decline worldwide. They need relatively pristine coldwater habitat, and tend to form stocks with unique adaptations for specific environments (MacLean & Evans 1981) . Although species may be secure from immediate extinction, much important genetic and ecological diversity stands to be lost if individual stocks are extirpated (Frissell 1993) . For example, Nehlsen et al. (1991) identified 214 stocks of anadromous salmonids at risk of extinction in the U.S. Pacific Northwest, whereas Huntington et al. (1996) found only 99 healthy stocks in the same region.
Cutthroat trout ( Oncorhynchus clarki ), like Pacific salmon ( O. sp.), have evolved unique adaptations to specific stream and lake environments throughout their range in the western United States, largely because of isolation in large river basins during and after recent glaciation (Behnke 1992) . Of the 14 subspecies recognized by Behnke (1992) , most have been reduced to Ͻ 5% of their historical range by habitat loss, degradation, and fragmentation, by overfishing, and by invasion of non-native fishes (Gresswell 1988) . Two are extinct, four are listed or proposed for listing under the ESA as threatened or endangered, and conservation plans have been developed in specific regions for most others. Rohlf (1991) and Miller et al. (1994) recommended comprehensive reviews of recovery plans by scientists not directly involved in the recovery process (e.g., Millsap et al. 1998; Engelhardt et al. 2000) . Unfortunately, fish conservation programs are rarely analyzed to evaluate the scope and definition of recovery ( Williams et al. 1988 ; but see Simons et al. 1989) , and this applies to recovery efforts for greenback cutthroat trout ( O. c. stomias ) that have been underway for over 40 years (U.S. Bureau of Sport Fisheries and Wildlife 1957) . The recent revision of the greenback cutthroat trout recovery plan (U.S. Fish and Wildlife Service [USFWS] 1998 a ), with a desired delisting date of 2000, prompted our review. Our objectives were to recount the demise of greenback cutthroat trout, evaluate population viability and delisting criteria in light of recent thinking in conservation biology, and offer suggestions for improving conservation planning for this and other salmonids native to the inland western United States. The effectiveness of particular recovery tactics is considered elsewhere .
Distribution and Decline of Greenback Cutthroat Trout
Greenback cutthroat trout are native to the Arkansas River and the South Platte River basins in Colorado (and perhaps southeastern Wyoming; USFWS 1998 a ; Fig. 1) . Ecologically, the greenback cutthroat trout is similar to other salmonids in the western United States (Behnke 1992) . It is a spring-spawning subspecies inhabiting relatively clear, cold waters which preys largely on invertebrates (USFWS 1998 a ; M.K.Y., unpublished data).
Greenback cutthroat trout declined rapidly after the arrival of large numbers of immigrants to the Front Range of Colorado in the mid-to late 1800s. Populations of the subspecies were decimated by mining pollution (Ubbelohde et al. 1976) , stream dewatering for agriculture ( Jordan 1891), and harvest for commercial sale ( Wiltzius 1985) . By 1919 greenback cutthroat trout were still found in many tributaries of the upper Arkansas River (Carhart 1950) , but there are no reports of extant populations in other locations. By this time, non-native trout species had also been widely introduced ( Wiltzius 1985) . Greenback cutthroat trout readily hybridize with rainbow trout ( O. mykiss ) and nonindigenous cutthroat trout subspecies (Allendorf & Leary 1988) and cannot persist in sympatry with brook trout ( Salvelinus fontinalis ) or brown trout ( Salmo trutta ) (Behnke 1992 ; M.K.Y., personal observation). Therefore, introductions of non-native trout and their subsequent invasions of adjacent waters probably eliminated greenback cutthroat trout from nearly all of their remaining historical range. By the 1930s, the subspecies was considered extinct (Green 1937) .
Because greenback cutthroat trout were extirpated so quickly, their historical range is poorly understood. Behnke and Zarn (1976) assumed that they occupied most streams and rivers from the foothills upstream (approximately 1800 m elevation). Migration barriers (Mullan 1974; Wiltzius 1985) and cold summer water temperatures ( Ͻ 8 Њ C; Harig 2000) probably excluded them from most lakes and high-elevation streams. Based on the amount of stream habitat above 1829 m elevation currently occupied by trout in Colorado (Colorado Division of Wildlife, unpublished data), we estimate that greenback cutthroat trout historically occupied up to 6276 km of habitat in the Arkansas River basin and 6955 km in the South Platte River basin.
History of the Recovery Program for Greenback Cutthroat Trout
Additional populations of greenback cutthroat trout were discovered in the 1950s (U.S. Bureau of Sport Fisheries and Wildlife 1957) , but several of these were later believed to be hybridized. By 1970, two genetically pure populations had been found in the South Platte River ba-sin, and greenback cutthroat trout were subsequently listed as endangered under the ESA in 1973. Listing led the U.S. Fish and Wildlife Service, the Colorado Division of Wildlife, the U.S. Forest Service, the National Park Service, and the U.S. Bureau of Land Management to develop a recovery plan (Greenback Cutthroat Trout Recovery Team 1977) . Its primary objectives were to locate additional populations of greenback cutthroat trout and to establish new ones by translocating genetically pure individuals into fishless waters or those from which nonnative fish had been removed. By 1978 a third genetically pure population had been found and five translocations were attempted, so the subspecies was downlisted from endangered to threatened, with delisting desired by 2000 (Stuber et al. 1988) .
Although a later version of the recovery plan suggests that downlisting was merited by the discovery and establishment of new populations (USFWS 1983) , political expediency may have played a role. Behnke and Zarn (1976:21) noted that endangered status prevented the taking or harassment of a listed species and that "Public agencies are not enthusiastic to initiate restoration projects for an endangered trout which would result in closing public angling waters." They went on to recommend that the subspecies be downlisted to threatened, which would permit continued angling (Behnke & Zarn 1976 Behnke (1979) later argued that the security of this subspecies declined before downlisting. Nevertheless, the subspecies was downlisted and the first quantitative recovery standards were proposed (but not adopted): 75 streams in the South Platte River basin and 25 in the Arkansas River basin, each approximately 3.2 km long and 1-1.3 m wide, and two broodstock lakes in each basin, with 40.5 ha of occupied lotic and lentic habitat overall (Langlois et al. 1978) .
The original recovery plan was superseded in 1983 by a revised plan that established the delisting goal of 20 Harig et al. (2000) and Behnke and Zarn (1976) . stable populations. Initially, the definition of stable was ambiguous-"a reproducing population occurring within a stable aquatic habitat and managed to maintain that stability" (USFWS 1983:12)-although it appeared to refer to the ability of a population to be self-sustaining, not to a lack of temporal variability. Furthermore, lacking data on population needs, demographic trends, or persistence times (and with little information from other recovery plans; the plan for greenback cutthroat trout was among the first after authorization of the ESA), the recovery team concluded that "Populations of greenbacks will be considered stable when accepted as such by a majority of the cooperating agencies after consideration of [habitat and demographic factors]" (USFWS 1983:12) . A second caveat for recovery was that the populations be well distributed between the Arkansas and South Platte river basins.
In 1998 a new recovery plan was finalized (USFWS 1998 a ). As in the previous version of the plan, greenback cutthroat trout were to be proposed for delisting when 20 stable populations were established within its native range. But well distributed now means at least five populations in the Arkansas River basin. Collectively, the populations must occupy 50 ha of lakes and 50 km of streams. In the new plan, four characteristics define stable populations: (1) a biomass of at least 22 kg/ha through natural reproduction; (2) at least 500 adults, defined as individuals of Ͼ 120 mm; (3) at least two naturally produced year classes in a 5-year period; and (4) a physical barrier preventing upstream invasions of non-native salmonids. A fifth criterion requires that waters also provide at least 2 ha of habitat, but this criterion was intended to apply only to drainages fragmented by natural barriers (Dwyer et al. [1994] consider it valid for all populations).
As of 1999, there were 11 historical and 44 introduced populations of greenback cutthroat trout, of which 18 in the South Platte River basin and 3 in the Arkansas River basin were considered stable (USFWS 1998 a ; Colorado Division of Wildlife, unpublished data). Because of progress made toward recovery, the 1998 plan proposed delisting when two additional stable populations were created in the Arkansas River basin and a long-term management plan was completed. Because a new population was discovered in this basin in 1998 and at least one more introduced population may achieve stability in the next year, a proposal to delist this subspecies may be forthcoming.
Assessing Recovery Criteria and Approaches
The inclusion of quantitative thresholds for defining populations of greenback cutthroat trout that would count toward delisting is in marked contrast to other recovery plans for federally listed salmonids from the interior western United States (USFWS 1993 (USFWS , 1995 ATLCRSRT 2000) . We believe that quantitative criteria are desirable because they permit an evaluation of the success of recovery and of the consistency of recovery standards among similar species (Rohlf 1991) . Nonetheless, we believe that four of the thresholds may ignore currently acknowledged fundamentals of population persistence or may be too low to secure populations from demographic instability or loss of genetic variation. The provision that no populations be sympatric with non-native salmonids is essential and will not be discussed further.
Biomass
We are unclear about the rationale for including a minimum biomass of 22 kg/ha as a target. No justification was presented in the recovery plan (USFWS 1998 a ), and no other recovery plan for cutthroat trout considers biomass. Regardless, the threshold is low relative to the biomass of naturally reproducing populations of trout in other Rocky Mountain streams. Platts and McHenry (1988) found that the median biomass for 62 populations in this region was 54.5 kg/ha and that 50 of the populations exceeded 22 kg/ha. Trout biomass ranged from 39 to 263 kg/ha over 2 years in 10 northern Colorado streams (Scarnecchia & Bergersen 1987) , and the biomass of Gila trout ( O. gilae ) in 7 New Mexico streams ranged from 26 to 200 kg/ha (median, 50 kg/ha; Platts & McHenry 1988) . Even many populations of greenback cutthroat trout not considered stable surpass the biomass threshold (M.K.Y., unpublished data). We suggest 50 kg/ha, closer to the median value for other trout populations in this region, as the standard. But because the relation of biomass to population persistence is uncertain, changes to the remaining criteria (and the addition of other criteria) would probably do more to enhance population security.
Adult Abundance
The recovery plan proposes that 500 fish of Ͼ 120 mm (estimated to produce an effective population size of 240 fish; USFWS 1998 a ) should be sufficient to maintain long-term genetic variability. For salmonids, effective population size may be much lower because not all adults reproduce annually, mating is nonrandom, and sex ratios are unbalanced (Nelson & Soulé 1987; Downs et al. 1997) . Also, probably not all greenback cutthroat trout Ͼ 120 mm in size are mature. We are unaware of data on length at maturity for this subspecies, but for westslope cutthroat trout ( O. c. lewisi ) in small streams, nearly all fish Ͻ 120 mm in size were immature, all fish Ͼ 180 mm were mature, and half of fish between those sizes were mature (Downs et al. 1997; cf. Propst & Stefferud 1997 for Gila trout). Thus, the abundance of greenback cutthroat trout needed to achieve an effective population size of 240 might be closer to 1000 fish of Ͼ 120 mm (also see Hilderbrand & Kershner 2000) . Moreover, an effective population size of 500 is often recommended to avoid long-term loss of genetic variation in other salmonids (Allendorf et al. 1997; McElhany et al. 2000) .
Because populations are not static, an additional concern is the stochastic, demographic risks faced by individual populations of various sizes. We analyzed time-series data for greenback cutthroat trout populations to estimate the variance in annual population growth (Dennis et al. 1991) . Long-term data were not available to estimate the variation in any single population. Instead, we calculated 32 1-year transitions from 11 streams based on data from the Colorado Division of Wildlife (Harig & Fausch 1996) , pooled the results to estimate mean variation in population growth rate in a single stream, and assumed that the hypothetical population neither grew nor declined but varied around an equilibrium (for a similar approach see ). The variance in infinitesimal growth rate was 0.24, which, if model assumptions are correct, yields a Ͻ 50% probability of persistence for 100 years for cutthroat trout populations with Ͻ 2000 individuals (McIntyre & Rieman 1995) . Results from recent studies suggest that long-term persistence might require still larger populations (Lande 1995; Vucetich & Waite 1998 ; but see Rieman & Dunham 2000) , but risks from environmental stochasticity may overwhelm even large populations that cannot be supplemented or refounded by immigrants.
Year-Class Success
The risk to a population that produced two successful year classes in 5 years appears great. For example, the likelihood of reproductive failure in any given year is 0.6, so the probability of five consecutive failures is (0.6) 5 , or 0.08. Thus, there is an 8% chance that in any given 5-year period reproduction would be unsuccessful. Because the maximum age of adults is probably 5-8 years (Behnke 1992; Downs et al. 1997) , even minor increases in mortality from genetic or environmental factors could extinguish such a population Belovsky et al. 1994) .
For most cutthroat trout populations, year-class failures are rare (Drummond 1966; Scarnecchia & Bergersen 1986; House 1995; Hepworth et al. 1997) . Thus, the provision that two year classes be present in any 5-year period seems to reflect the difficulty of recruitment in the selected recovery sites (often cold, high-elevation waters) rather than an acceptable minimum (cf. Culver & Bestgen 1985) . Harig (2000) demonstrated that summer water temperature is significantly correlated with the success of cutthroat trout introductions in the central Rocky Mountains and speculated that cold summer temperatures delay spawning and extend egg incubation, leading to fry emerging in late summer and early autumn when substantial growth is unlikely because water temperatures have begun their seasonal decline. Such fry may be physiologically unable to adjust to rapid declines in water temperatures (Cunjak & Power 1987) .
Habitat Size
A minimum of 2 ha is specified only for different populations in "highly glaciated drainages, with multiple hanging valleys" (USFWS 1998 a :20) . This criterion favors recovery in lakes because few stream populations meet this standard, although perhaps they should. The average, low-flow wetted width of 10 streams with historical or introduced populations on the Arapaho-Roosevelt National Forest in northern Colorado is 2.6 m (M.K.Y., unpublished data). A typical stream would have to be 7.8 km long to provide 2 ha of habitat; rangewide, only 6 of 26 streams (with no lakes in the watershed) containing historical or introduced populations of greenback cutthroat trout exceeded this length. Based on data from several western U.S. streams, Hilderbrand and Kershner (2000) conclude that Ͼ 10 km of stream (of unspecified width) is probably necessary to maintain a viable population of cutthroat trout. And although large waters tend to support large populations, habitat quality, complexity, and connectivity may be more important to population persistence than habitat size (Schlosser 1994) , in part because more diverse lifehistory strategies may evolve (Rieman & Dunham 2000) .
Overall, whether stable populations met these four criteria is unclear. Whereas the recovery plan defines criteria for achieving stability, population-monitoring protocols are left to the discretion of individual agencies (USFWS 1998 a ). Most population estimates for streams relied on extrapolating fish abundance from one or two representative reaches (Colorado Division of Wildlife, unpublished data), an approach often yielding unreliable results (Dolloff et al. 1993) . Moreover, we could not ascertain how abundance estimates for lakes were calculated. We believe that statistically defensible monitoring protocols should be explicitly described, as they are for other federally listed taxa (e.g., Mexican Spotted Owl [ Strix occidentalis lucida ]; White et al. 1999) .
Finally, the lack of a biological justification for any criterion defining a stable population is troubling. We fear that the selected criteria may have been based on what contemporary populations might be capable of achieving, rather than on what would constitute long-term security for the subspecies (cf. Schemske et al. 1994; Safford 1995) . Each criterion should be reevaluated to determine its relevance to population persistence, and consideration should be given to whether others, such as population fluctuation, habitat connectivity, or presence of refugia, should be included.
Recovery Sites
Although not listed specifically as criteria, several approaches to the recovery of this taxon have influenced its status. Notably, the recovery of greenback cutthroat trout has focused on headwater streams and high-elevation lakes because of the "(1) . . . presence of barriers; (2) ease of removing nonnative fish; (3) inaccessibility which reduces problems with reintroduction of nonnative species; and (4) the fact that existing remnant populations were discovered in headwater habitats" (USFWS 1998 a :20) . Whereas Griffith (1988) has postulated that small, unproductive waters might be preferred habitat for cutthroat trout, Young (1995) notes that these areas are at the periphery of their historical elevational range and probably represent marginal habitat that is largely uninfluenced by human activities and difficult for non-native species to invade. Moreover, greenback cutthroat trout occupying such waters cannot develop the highly mobile life histories that were historically common ( Wiltzius 1985) and may be necessary for population persistence.
That small, isolated waters supported greenback cutthroat trout at the time of listing may have been a historical artifact. The remaining populations may not have been indigenous, but the result of fish stocking above migration barriers (Hickman & Miller 1977; R. J. Behnke, personal communication) . This practice has continued because much of the recovery of greenback cutthroat trout has relied on stocking fish in recently or historically fishless waters, particularly high-elevation lakes (8 of 14 stable, introduced populations). Although these waters are in the Arkansas and South Platte river basins, these habitats are outside the native range of greenback cutthroat trout. Conservation plans for Lahontan cutthroat trout ( O. c. henshawi ; USFWS 1995) and bull trout ( Salvelinus confluentus ; Montana Bull Trout Scientific Group 1996) exclude such populations from recovery totals (but see USFWS 1993; ATLCRSRT 2000). Of additional concern are the biotic consequences of introducing trout into aquatic communities previously lacking an efficient vertebrate predator (Knapp 1996; Harig & Bain 1998; Tyler et al. 1998 ).
Delisting and Conservation Goals
Rohlf (1991) criticized the lack of uniformity in biological criteria for designating whether different species should be considered endangered, threatened, or secure. Conservation targets for salmonids in the interior western United States that have or are being considered for designation under the ESA exemplify this problem (Table 1 ). In addition, delisting goals for greenback cutthroat trout are only somewhat more stringent than those of federally endangered Gila trout and much less so than those for Apache trout and Lahontan cutthroat trout, federally threatened species with smaller historical ranges. Because justifications for particular targets were not included in any of the recovery plans, we cannot evaluate the disparity among the conservation targets. Simons et al. (1989) concluded, however, that recovery plan goals for the Gila topminnow ( Poeciliopsis occidentalis occidentalis ) were politically based and not biologically justified. Perhaps burgeoning human development, a high demand for recreational fishing, and growing controversies over water use along Colorado's Front Range influenced the recovery goals for greenback cutthroat trout. We acknowledge that achieving recovery of a taxon is a subjective, controversial, and political process, but goals for recovery should be based largely on biological information . To avoid this criticism, the recovery plan for greenback cutthroat trout should include an explicit biological rationale for the delisting goal of 20 stable populations, as should goals specified in other salmonid recovery plans (e.g., USFWS 1993 USFWS , 1995 ATLCRSRT 2000) . A related concern is that only one of these plans (USFWS 1995) acknowledges temporal concerns, such as the probability of population persistence for a specified period as a consequence of variation in genetic, demographic, or environmental factors ; thus, most plans probably underestimate species' extinction risks.
Based on our evaluation of the individual criteria and the success of overall recovery, we consider delisting of greenback cutthroat trout in the near future unwarranted. The USFWS (1998 b ) states that recovery of a species under the ESA means that its status improved such that listing is no longer appropriate. Recovery is characterized by "(1) the maintenance of secure, self-sustaining wild populations of the species; and (2) restoration of the species to the point where it is a viable, self-sustaining component of the ecosystem" (USFWS 1998 b :31656) . Unquestionably, the risk of extinction of greenback cutthroat trout has declined since 1957. But most remnant and recently introduced populations of greenback cutthroat trout are characteristic of populations at moderate to extreme risk of extinction, because they inhabit waters that are small, isolated, unproductive, and in close proximity Young 1995) and represent populations at risk of extirpation by natural events (cf. USFWS 1998 c ). To persist, these populations will probably require intensive management (Belovsky et al. 1994; Foin et al. 1998) . These qualities are at odds with the aforementioned characteristics of recovered taxa.
Partial Solutions
The immediate restoration of greenback cutthroat trout throughout most of its historical range is unattainable, partly because introductions or invasions of non-native fish in large systems may be irreversible. Yet implementing minor changes in delisting criteria could add to the security of this subspecies and focus recovery efforts more efficiently.
The isolation of introduced populations of greenback cutthroat trout heightens the risk of population loss from environmental stochasticity . Although loss of populations from inbreeding or demographic variation have not often been demonstrated for fish, losses from environmental events are well known. For example, a population of 5000-15,000 endangered Gila trout in Main Diamond Creek, New Mexico, was eradicated by a fire-induced flood in 1989 (Propst et al. 1992; USFWS 1993) , and similar events have eliminated populations in three additional streams since 1995 (Propst & Stefferud 1997; D. Propst, personal communication) . The proximity of many stable populations of greenback cutthroat trout heightens their vulnerability to such events. Fourteen of the 22 stable populations are found in Rocky Mountain National Park, of which 75,000 ha is in the South Platte River basin, or 6% of the historical range of greenback cutthroat trout in the basin (Fig. 1) . A large, intense wildfire or several extreme winters, leading to winterkill in lakes and reduced recruitment in streams, could extirpate many populations simultaneously and set back overall recovery.
Historically, lack of isolation enabled trout from nearby waters to refound failed populations. In an analysis of landscape and biotic features, Dunham et al. (1997) noted that connectivity to another population (or subpopulation) was the only variable significantly related to the presence or absence of Lahontan cutthroat trout in streams. Nevertheless, to protect greenback cutthroat trout from invasions of non-native trout, isolation has been a necessary short-term goal. A critical improvement in choosing future recovery waters should be the selection of stream networks that could provide refugia or colonists if fish in portions of the network are exterminated by periodic disturbances, such as fire or debris torrents. In addition, an analysis of existing waters should be made to determine whether the range of each population can be extended downstream by removing non-native fish and including additional tributaries that would still be above barriers. Finally, recovery sites should be more widely distributed to decrease the probability of large-scale population extirpation from environmental catastrophes.
A focus of recovery for most species is maintaining the genetic variation represented by existing populations (Simons et al. 1989; Alvarez 1994; . To achieve this goal, the recovery plans for Gila trout (USFWS 1993) and Apache trout (ATLCRSRT 2000) mandate that every remnant population be introduced into at least one additional stream or lake (USFWS 1993; ATL-CRSRT 2000) . The recovery plan for greenback cutthroat trout does not include such a provision, although it was recommended shortly after federal listing (Behnke & Zarn 1976) .
Of the 11 historical populations of greenback cutthroat trout known as of 1999 (USFWS 1998 a ; Colorado Division of Wildlife, unpublished data), only one from each basin has been used to found stable populations in additional waters (USFWS 1998 a ); attempts to replicate other populations failed (Dwyer & Rosenlund 1988; Harig 2000) . Most stable populations in the South Platte River basin were founded by a hatchery broodstock consisting of a mix of stocks (M.K.Y., unpublished data). Although mixed stocks may be suitable for introduction into waters lacking nearby historical populations (Krueger et al. 1981; Templeton 1996) , protection and duplication of existing stocks remains critical, particularly because of the potential evolutionary importance of populations at the margin of a species' range (Scudder 1989) . For example, one greenback cutthroat trout population exhibits rapid development during the egg-to-fry sequence, despite cold water temperatures (Dwyer & Rosenlund 1988) . Therefore, we recommend that all historical populations of greenback cutthroat trout be replicated in at least one additional stream or lake.
Finally, the status of greenback cutthroat trout has improved, but disproportionately so: 18 populations attain- Fish and Wildlife Service (USFWS 1995) , Propst and Stefferud (1997) , USFWS (1998 b ), Colorado River Cutthroat Trout Task Force (1999 ing stability have been found or established in the South Platte River basin, but only 3 exist in the Arkansas River basin. Recognition of recovery in a portion of this subspecies' range might eventually be appropriate if these basins represent distinct population segments (cf. US-FWS 1998 b ), which must be physically discrete and evolutionarily significant. Because populations in these two basins have been geographically isolated from one another for millennia, they meet the criterion for discreteness. Studies to evaluate their evolutionary significance have not been conducted. Because a separate subspecies (yellowfin cutthroat trout [ O. c. macdonaldi ] ) was recognized in the Arkansas River basin in the late 1890s and may have been found beyond its type location of Twin Lakes, Colorado (Wiltzius 1985) , we urge that comprehensive genetic and ecological analyses of greenback cutthroat trout be undertaken in both basins to evaluate whether designation of distinct population segments might be appropriate. We commend the recovery program for reducing the risk of extinction of greenback cutthroat trout. Nonetheless, thresholds for defining stable populations appear inadequate to ensure population persistence, given growing recognition of the risks presented by genetic, demographic, and environmental factors. Our concerns are heightened by the lack of a specific monitoring protocol or adequate data in the recovery plan to evaluate population dynamics and distribution. Addressing these problems would also improve recovery plans for other salmonids in the interior western United States.
